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DV KLJKSUHVVXUH SLSHOLQH WUDQVSRUW RQVLWH SURGXFWLRQ FRPSUHVVLRQ VFKHPHV SUHFRROLQJ RI K\GURJHQ GLVSHQVHU
GHVLJQVDQGFRPPXQLFDWLRQEHWZHHQYHKLFOHDQGGLVSHQVHUDUHGHVFULEHG

7KH SDSHU IRFXVHV RQ WKH GHPRQVWUDWLRQ H[SHULHQFH LQ *HUPDQ\ KLJKOLJKWLQJ VRPH XQH[SHFWHG LQFLGHQWV 6RPH
VRFLRHFRQRPLFDVSHFWVDQGGLVVHPLQDWLRQDFWLYLWLHVDUHDOVRSUHVHQWHG%DVHGRQWKHGHPRQVWUDWLRQH[SHULHQFHDUHDV
LQERWKIXHOFHOOYHKLFOHVDQGK\GURJHQLQIUDVWUXFWXUHZKHUHIXUWKHUGHYHORSPHQWLVQHFHVVDU\DUHPHQWLRQHG/HVVRQV
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,QWURGXFWLRQ
=HUR5HJLR KDV EHHQ RQH RI WKH ILUVW GHPRQVWUDWLRQ SURMHFWV RQ ORZ GXW\ IXHOFHOO YHKLFOHV DQG WKH
FRUUHVSRQGLQJ UHIXHOLQJ LQIUDVWUXFWXUH SHUIRUPHG ZLWKLQ WKH WK IUDPH ZRUN SURJUDP RI WKH (XURSHDQ
&RPPLVVLRQ 7KH SURMHFW KDG WKH RYHUDOO REMHFWLYH RI GHYHORSLQJ DQG WHVWLQJ ORZHPLVVLRQ XUEDQ
WUDQVSRUW V\VWHPV EDVHG RQ K\GURJHQ DV DQ DOWHUQDWLYHPRWRU IXHO 7KH SURMHFW DGGUHVVHG WKH FRPSOHWH
ZHOOWRZKHHOFKDLQRIK\GURJHQDWWZRGHPRQVWUDWLRQVLWHV)UDQNIXUWLQ*HUPDQ\DQG0DQWRYDLQ,WDO\
,Q)UDQNIXUWK\GURJHQSURGXFHGDVDE\SURGXFWLQDFKHPLFDOSODQWLVXVHGZKHUHDVLQ,WDO\K\GURJHQLV
SURGXFHG IURP QDWXUDO JDV LQ DQ RQVLWH UHIRUPHU ,QIUDVWUXFWXUH V\VWHPV IRU WUDQVSRUW FRPSUHVVLRQ
VWRUDJHDQGGLVWULEXWLRQRIK\GURJHQKDYHEHHQGHYHORSHGDQGGHPRQVWUDWHGDWERWKVLWHV3LRQHHULQJIXHO
FHOOYHKLFOH IOHHWV $&ODVV0HUFHGHV%HQ] LQ*HUPDQ\DQG3DQGD)LDW LQ ,WDO\ZHUHRSHUDWHGRYHUD
SHULRGRIWKUHH\HDUVXQGHUUHDOOLIHFRQGLWLRQV$QDVVRFLDWHGUHVHDUFKSURJUDPWRHYDOXDWHWKHGDWDDQG
H[SHULHQFHJDWKHUHGIURPWKHGHPRQVWUDWLRQRIWKHLQIUDVWUXFWXUHDQGWKHYHKLFOH IOHHWVKDVEHHQFDUULHG
RXW 7KH =HUR 5HJLR SURMHFW FRQVRUWLXP VHH ZZZ]HURUHJLRFRP FRQVLVWHG RI  SDUWQHUV IURP 
(XURSHDQ FRXQWULHV 7KH SURMHFW ZDV FRRUGLQDWHG DQG PDQDJHG E\ WKH DXWKRUV $Q DPRXQW RI 
PLOOLRQ(XURZDVVSHQWRQWKHSURMHFWRXWRIZKLFKPLOOLRQ(XURZDVFRILQDQFHGE\WKH(XURSHDQ
&RPPLVVLRQ
7KH SUHVHQW SDSHU GHVFULEHV WKH ZRUN SHUIRUPHG DQG WKH UHVXOWV REWDLQHG ZLWKLQ WKH SURMHFW =HUR
5HJLR ([SHULHQFH LQ WKH SURMHFW LV SXW IRUZDUG DV OHVVRQV OHDUQW ZKLFK VKRXOG EH YDOXDEOH WR VLPLODU
GHPRQVWUDWLRQDFWLYLWLHVLQ(XURSHDQGDEURDG+\GURJHQLQIUDVWUXFWXUHGHYHORSHGLVGHVFULEHGLQWKHQH[W
VHFWLRQ IROORZHGE\ WKHGHVFULSWLRQRI WKH IXHOFHOO YHKLFOH HPSOR\HG'HPRQVWUDWLRQ DFWLYLWLHV DQG WKH
HYDOXDWLRQRI UHVXOWVDUHGHVFULEHG LQ WKHIROORZLQJVHFWLRQ/HVVRQV OHDUQWEDVHGRQDYDULHW\RIHYHQWV
DQGREVHUYDWLRQVPDGHGXULQJWKHSURMHFWDUHSXWWRJHWKHULQDVHSDUDWHVHFWLRQ$FWLYLWLHVXQGHUWDNHQDW













+\GURJHQSURGXFHG LQDQ LQGXVWULDO VWHDPUHIRUPLQJSODQWRI6DSLRKDVEHHQXVHGGXULQJ WKH LQLWLDO
SKDVHRIWKHGHPRQVWUDWLRQ8QGHUQRUPDOFLUFXPVWDQFHVK\GURJHQSURGXFHGRQVLWHZDVXVHG,QGXVWULDO
K\GURJHQ SUHVHQWHG D EDFNXS VRXUFH IRU HPHUJHQF\ VLWXDWLRQV RUZKHQ WKH RQVLWH SODQWZDV HLWKHU LQ
FRQVWUXFWLRQRUQRWLQRSHUDWLRQ
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$Q RQVLWH SURGXFWLRQ SODQW ZDV GHYHORSHG DQG LQVWDOOHG GXULQJ WKH SURMHFW LQ 0DQWRYD 2QVLWH
K\GURJHQSURGXFWLRQSODQWLVEDVHGRQ6KRUW&RQWDFW7LPH&DWDO\WLF3DUWLDO2[LGDWLRQWHFKQRORJ\6&7
&32RI(QL>@IRUFRQYHUWLQJQDWXUDOJDVWRJHWKHUZLWKDLUDQGVWHDPLQWR6\QJDV6\QJDVLVSURFHVVHG


























+\GURJHQ SURGXFHG RQVLWH WKH 0DQWRYD VHUYLFH VWDWLRQ VHH VHFWLRQ  FRXOG EH GLUHFWHG WR WKH
FRPSUHVVRUDQGVWRUHGLQWKHKLJKSUHVVXUHVWRUDJHV\VWHPIHHGLQJWKHUHIXHOLQJGLVSHQVHU




















GLVSHQVHUVDUH VXSSOLHG WKURXJK WKHSLSHOLQHPHQWLRQHGDERYH7KH IHHG OLQH WREDUGLVSHQVHUJRHV
WKURXJK DQ XOWUD ORZ FROG ILOO WR SUHFRRO K\GURJHQ WR & LQ RUGHU WR REWDLQ IDVW ILOOLQJ UDWH LQ
DFFRUGDQFHZLWK6$(VWDQGDUGV>@$QLQIUDUHGFRPPXQLFDWLRQV\VWHPEHWZHHQWKHYHKLFOHVWRUDJHDQG
WKHGLVSHQVHUKDVEHHQLQVWDOOHGDWWKHEDUGLVSHQVHUZKLFKDOORZVDILOOLQJWLPHRIPLQXWHVIRUNJ









+\GURJHQ IURPF\OLQGHUSDFNVWRUDJHRU WKHRQVLWHSURGXFWLRQ IDFLOLW\ LVFRPSUHVVHGZLWKD WZR VWDJH
PHPEUDQHFRPSUHVVRUDQGVWRUHGLQDKLJKSUHVVXUHVWRUDJHEDQN7KHGLVSHQVHUVHH)LJLVHTXLSSHG
ZLWKWZRQR]]OHVRQHIRUFDUVDQGWKHRWKHUIRUEXVHV(DFKQR]]OHKDVDPORQJKRVHDQGDEUHDNDZD\
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)&9IOHHWLQ*HUPDQ\
)LYH$&ODVV)&HOOFDUVIURP'DLPOHUKDYHEHHQGHPRQVWUDWHGLQ*HUPDQ\2QHRIWKHPKDGD






YHKLFOHV KDYH EHHQ SRZHUHG HQWLUHO\ E\ IXHOFHOOV 'DWD DFTXLVLWLRQ V\VWHP IRU WKHVH YHKLFOHV ZDV
GHYHORSHG ZLWKLQ WKH SURMHFW 7KHVH YHKLFOHV ZHUH DFTXLUHG E\ 5HJLRQH /RPEDUGLD DFFRUGLQJ WR WKH
,WDOLDQUHJXODWLRQVIRUPDWHULDODFTXLVLWLRQWHQGHULQJHWFDQGZHUHXVHGLQ0DQWRYDIRUGHPRQVWUDWLRQ
DFWLYLWLHV+RPRORJDWLRQIRUPDOLWLHVZHUHSHUIRUPHGZLWKLQWKHSURMHFW
0LQRU UHSDLUV DQG PDLQWHQDQFH IRU ERWK IOHHWV FRXOG EH GRQH RQVLWH DQG IRU PDMRU UHSDLUV RU
WUDQVPLVVLRQUHODWHGSUREOHPVWKHYHKLFOHVZHUHWDNHQWRWKH2(0VRULJLQDOHTXLSPHQWPDQXIDFWXUHUV
























E\ )UDSRUW IRU WKH FRPSOHWH GHPRQVWUDWLRQ SHULRG$ QXPEHU RI GULYHUV DW WKHVH SURMHFW SDUWQHUV ZHUH
WUDLQHG7KHEDUYHKLFOHZDVXVHGE\'DLPOHU'LIIHUHQWGULYLQJF\FOHVZHUHHPSOR\HGE\GLIIHUHQW
SDUWQHUV$OOLQDOOWKHYHKLFOHVVKRZHGDQDYDLODELOLW\RIZLWKQRURDGFDOOV7RZDUGVWKHHQGRIWKH






























1R VHULRXV SUREOHPV ZHUH IDFHG LQ REWDLQLQJ DSSURYDOV IRU LQIUDVWUXFWXUH LQ *HUPDQ\ VR WKDW WKH
VHUYLFHVWDWLRQFRXOGEH LQDXJXUDWHGYHU\ WLPHO\DVSODQQHG LQ1RY%DVHGRQ WKHVDIHW\DQDO\VLV





WKH VDIHW\ UHODWHG GHWDLOHG GRFXPHQWDWLRQ WKH DSSURYDO IRUPDOLWLHV WRRN RYHU  PRQWKV IRU EXLOGLQJ
SHUPLVVLRQ IRU D K\GURJHQ LQWHJUDWHG SXEOLF VHUYLFH VWDWLRQ 7KLV UHVXOWHG LQ GHOD\ LQ LQIUDVWUXFWXUH
FRQVWUXFWLRQDQGWKHVHUYLFHVWDWLRQZDVRSHQHGLQ6HSWLQVWHDGRI1RY(IIRUWVLQ=HUR5HJLR




6LPLODUH[SHULHQFHKDVEHHQPDGHUHJDUGLQJ WKHKRPRORJDWLRQRI)&9V LQ,WDO\ ,Q VSLWHRIGHWDLOHG
VDIHW\ DQDO\VHV DQG WHVWV XQGHU GLIIHUHQW FRQGLWLRQV WKH DXWKRULWLHV ZHUH QRW DEOH WR SURYLGH GULYLQJ
SHUPLVVLRQ IRU YHKLFOHV ZLWK VWRUDJH SUHVVXUHV KLJKHU WKDQ  EDU 7KHUH ZDV QR VXFK SUREOHP






FRPSOHWH HTXLSPHQW VKRXOG EH VXIILFLHQWO\ SXUJHG ZLWK K\GURJHQ DQG H[DPLQHG UHJDUGLQJ K\GURJHQ
FRPSRVLWLRQEHIRUHVWDUWXS

7KH EUHDNDZD\ FRXSOLQJ DW WKH  EDU GLVSHQVHU LQ )UDQNIXUW ZDV DFWLYDWHG RQ WZR RFFDVLRQV




'XULQJ WKH ILUVW \HDU RI RSHUDWLRQ LQ *HUPDQ\ WKHUH KDV EHHQ DQ DFFLGHQW DW WKH  EDU GLVSHQVHU





([SHULHQFHZLWK WKH LRQLFFRPSUHVVRU LQ*HUPDQ\KDVEHHQ OHVVVDWLVIDFWRU\)LUVW\HDURIRSHUDWLRQ
GLGQRWVKRZDQ\VHULRXVPDOIXQFWLRQDOWKRXJKVRPHLQFLGHQWVUHVXOWHGLQORVVRILRQLFOLTXLGDQGZHUH
XQH[SHFWHG7KH FRPSUHVVRUZDVRXW RI RSHUDWLRQ IRU GD\VGXULQJ WKH ILUVW \HDU'XULQJ WKH VHFRQG
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\HDU SUREOHPVZLWK ILOWHU SKDVH VHSDUDWRU OHDNDJH RI LRQLF OLTXLG DQG DOVR K\GURJHQZHUH QRWLFHG RQ
GLIIHUHQWRFFDVLRQV,Q$SULOLWZDVGHFLGHGWRRYHUKDXOWKHFRPSUHVVRUK\GUDXOLFV\VWHPUHSODFLQJ
DOO WKH VHDOV DQG UHQHZLQJ WKH KDUG FKURPLXP FRDWLQJV RQ F\OLQGHU VXUIDFHV 7KH DYDLODELOLW\ RI WKH
FRPSUHVVRU GXULQJ WKH VHFRQG \HDU RI RSHUDWLRQ UHGXFHG WR DERXW  $IWHU WKH RYHUKDXOLQJ WKH
FRPSUHVVRU RSHUDWHG ZLWKRXW PDMRU RXWDJHV $W WKLV SRLQW LW PXVW EH VWDWHG WKDW WKH LRQLF FRPSUHVVRU

























IRUFRPSUHVVHGK\GURJHQ LQ)UDQNIXUWEHORQJV WR ,QIUDVHUY+|FKVWDQGKDVEHHQPDLQWDLQHGE\XVDIWHU
WKHSURMHFW7KUHH2(0V'DLPOHU2SHO*0DQG+RQGDKDYHEHHQRSHUDWLQJDOLPLWHGQXPEHURIIXHO
FHOO YHKLFOHV LQ WKH )UDQNIXUW DUHD DQG KDYH XVHG WKH WZR GLVSHQVHUV UHJXODUO\ 5HFHQWO\ WKH 6WDWH RI
+HVVHQKDVEHFRPHDQDVVRFLDWHGPHPEHULQWKH&(3&OHDQ(QHUJ\3DUWQHUVKLSOLJKWKRXVHSURMHFWLQ
*HUPDQ\:LWKLQ WKLVPHPEHUVKLS LW LV SODQQHG E\ WKH2(0V WR RSHUDWHPRUH )&9VZLWK SULYDWH DQG







IRU IXUWKHU GHYHORSPHQW DQG DSSOLFDWLRQV LQ RWKHU DUHDV 7KH YHKLFOHV DUH PDLQWDLQHG E\ 5HJLRQH
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/RPDEDUGLD IRU SRVVLEOH DSSOLFDWLRQ LQ WKH IXWXUH $WWHPSWV KDYH EHHQ PDGH WR GHYHORS WKH UHIXHOLQJ
VWDWLRQLQ0DQWRYDIRU+\WKDQH0HWKDQHXSWR+\GURJHQUHIXHOLQJEXWKDVQRWEHHQPDWHULDOLVHG
VRIDU7KLVXQVDWLVIDFWRU\VLWXDWLRQKDVVRPHWKLQJWRGRZLWKWKHQHZDGPLQLVWUDWLRQLQWKHUHJLRQEXWDOVR





VWRUDJH DQG GLVWULEXWLRQ KDV EHHQ GHYHORSHG IROORZLQJ GLIIHUHQW SDWKZD\V LQ WZR (XURSHDQ FLWLHV
,QIUDVWUXFWXUH GHYHORSHG KDV EHHQ RSHUDWHG DQG GHPRQVWUDWHG VXFFHVVIXOO\ IRU IXHOFHOO YHKLFOH IOHHWV
7ZRGHGLFDWHGVPDOO)&9IOHHWVKDYHEHHQRSHUDWHGDQGWHVWHGXQGHUUHDOOLIHFRQGLWLRQVRYHUDSHULRGRI
WKUHH \HDUV ([SHULHQFH ZLWK WKH IOHHW SHUIRUPDQFH KDV EHHQ JRRG DQG LW LV H[SHFWHG WKDW WKH QH[W
JHQHUDWLRQRIWKH)&9¶VHJ%&ODVV)&HOOZLOOSHUIRUPHYHQEHWWHUDQGZLOOFRPHDVWHSIRUZDUGWR
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